Background & Purpose: Recurrent and chronic infections of the ear, throat and nose are one of the most important health problems worldwide, and they clearly affect the quality of life in adults and children. In spite of proper diagnosis and proper treatment, groups of these patients do not respond to routine treatment and are still being symptomatic and have chronic complications in these patients. Various studies have shown that the immune system is defective in some patients with frequent and chronic infections of the ear, throat and nose. Therefore, the present study was conducted to evaluate the relative frequency of primary immunodeficiency diseases in children with sinusitis and recurrent middle ear infections.
INTRODUCTION
Recurrent sinusitis and otitis media are one of the most common infectious diseases in the world that clearly affect the patient's quality of life and disrupts the patient's performance (1, 31) . According to the definition, recurrent otitis media and sinusitis, are presentation of four separate episodes of acute otitis media or sinusitis in 12 months (2, 3) . Diseases and risk factors can be the cause of this frequent infection, which the primary immunodeficiency is most important (4) . Other causes include allergic rhinitis, asthma, polyps (5) , cystic fibrosis (6), sinobronchial syndrome, Wegener's granulomatosis (2) ciliary impairment (7, 8) .
Primary Antibody deficiency (PAD) is the most common type of primary immunodeficiency which accounting for more than half of the immune deficiencies (9) (10) (11) (12) . The spectrum of this defect of antibodies is very wide, range from an absolute deficiency of a specific antibody to a complete absence of B cells (13) . The main presentation of this immunodeficiency are frequent and chronic infections, which are mainly bacterial, the most common of which are Haemophilus influenzae, Staphylococcus aureus, Streptococcus pneumonia and Pseudomonas (14) (15) (16) . Occasionally, ear, throat and nose infections are the first manifestation of primary immunodeficiency (17) , which unfortunately in some cases are not diagnosed due to lack of knowledge of doctors and lead to irréparable complications, even cause death in some cases (18) . Timely diagnosis and proper treatment seems to reduce these patients' mortality and also increase the quality of life of patients (19) (20) (21) (22) . In some studies, it has been shown that 70-91% of immunocompromised patients develop ear, throat and nose infections (14, 23) .
Reviewing of the previous studies have risen the question, whether the routine request for testing of immune system in all patients with recurrent episode infections of otitis media and sinus, without any knowledge of the relative frequency of these defects in this group of patients, had a scientific justification?, is it possible to generalize the results of these studies to Ahvaz, and in the end do the tests are cost-beneficial in our patients. We believe that answering these questions will be an introduction to the formulation of regional and local protocols and guidelines in our centers. The aim of this study was to determine the relative frequency of immune deficiency in children with recurrent sinusitis and otitis media referring to Golestan & Abozar Hospitals, Ahvaz in Southwest of Iran.
MATERIALS AND METHODS

Study Design
In this study, 100 patients under 18 years old with recurrent otitis media recurrent sinusitis whose disease was confirmed by otolaryngologist according to the American guideline, using fully clinical and paraclinical findings, were enrolled. Following the identification of patients, the checklist was designed to collect demographic information and medical history and otolaryngology infection. Patients with allergic rhinitis, asthma, cystic fibrosis, sinobronchial syndrome, Wegener's granulomatosis, Ciliary impairment were excluded. Written consent were given to all of the patients for participation in the study and performing tests. This study was approved by the Ethics Committee of Ahvaz Jundishapur University of Medical Sciences.
Measurements
Blood sample were collected after obtaining the history and physical examination. The samples were evaluated for IgG, IgA, IgM, Anti Tetanus Ab, Anti Diphtheria Ab, NBT, using nephlometric method. Selective IgA deficiency diagnosed with a decrease in serum IgA levels Below 7 mg / dL and the normal level of IgG and IgM immunoglobulins and the rejection of other causes of primary immunodeficiency. Common defective immune deficiency (CVID) diagnosis based on hypogammaglobulinemia and absence of other known causes of genetic hypogammaglobulinemia.
Statistical Analysis
To describe the data, the mean and standard deviation were used in quantitative variables and the frequency were used to express the qualitative variables. The normal distribution of data was assessed by Kolmogorov Smirnov test .The
Chi-square tests, t-test (or Mann-Whitney test) and Pearson correlation coefficient (or Spearman) were used to analysis the data. All statistical analysis were performed using SPSS version 20.
RESULTS
In this study, 100 patients were evaluated, and 62 patients met the inclusion criteria. The mean age of patients was 5.7 (range 1 to 17) years. In addition, 41 (66.1%) patients were boys and 21 were girls. The serum levels of examined antibody are shown in Table 1 .
Overall, 14 patients had abnormalities in the humoral immune system. Of these, 12 patients showed selective antibody deficiency and 2 other patients had hyper IgM syndrome. In general, the most common disorder were IgA, IgG and IgM deficiencies, respectively. It should be noted that 2 of the patients showed a deficiency of both IgG and IgA immunoglobulin ( Table 2 ). The conclusive diagnosis in the patients were achieved after complementary analysis. According that the selective IgA deficiency were the most common disorder with frequency of 5%. The frequency of Burton disease, Hypogamaglubulonemia, transient hypoglubulonemia and hypo IgM were similar (2%) ( Table 3) . 
DISCUSSION
The recurrent and chronic infections of the ear, throat and nose are one of the most important health problems worldwide, and they clearly affect the quality of life in adults and children (24, 25, 31) . In spite of proper diagnosis and proper treatment, groups of these patients do not respond to routine treatment and are still being symptomatic and have chronic complications. Several studies have examined the immune system in patients with recurrent and chronic infections of the ear, throat and nose (26, 27) . In these studies, deficiencies in immunoglobulins and lack of response to polysaccharide and protein antigens have been detected in some of patients. In addition, in some patients with antibody deficiency, despite the long-term treatment of drugs (with antibiotics and topical steroids) or treatment with immunoglobulins, the incidence of chronic rhinosinusitis can continue. Even painless polyps can be created.
In the present study selective deficiency of IgG, IgM and IgA were present in 12 patients out of 62 patients (19%). The most common anomalies were IgA deficiency (8%), IgG deficiency (6.6%), and IgM deficiency (4.8%). In line with these findings, a study by Karimi and colleagues on 101 children with recurrent ENT infections assessed the humoral immune response of patients and showed that 20.8% of them had humoral immunodeficiency. In this study, contrary to the present study, IgG subgroups were also evaluated (27) . In addition, in a study by Finochi et al., On 67 children with recurrent infections, it was shown that 55% of patients had low levels of antibodies and the most common are IgA deficiency. The reason for the discrepancy between these findings and the present study is due to the difference in the population studied (26) . On the other hand, May and colleagues in a study of 245 patients with recurrent-resistance rhinosinusitis showed 22 patients (11%) had immunoglobulin deficiencies (28) .
In the present study, 2 patients had IgA and IgG deficiencies that did not provide optimal response to received vaccines. It has been shown that patients with IgA deficiency usually show a deficiency of immunoglobulin G level. Similarly, Ozkan and colleagues in a study of 255 children with recurrent sinus and respiratory tract infections showed that the prevalence of IgG/IgA deficiency in these patients was approximately 1.4%. In addition, in line with our results they also reported the overall antibody deficiency is 19.1% (29) .
It was also shown that two patients with IgM levels higher than normal. These patients showed isolated increased IgM and did not show any other antibody deficiency. In patients with hyper-IgM syndrome, patients should exhibit a decreased level of other immunoglobulins (30) . Therefore, the increase in IgM in these two patients can be due to a recent immunogenic response or measurement error. In any case, further evaluations are needed to determine the conclusive cause.
In general, the findings of the present study in completing previous studies showed that a large proportion of children with recurrent otitis media and sinusitis have antibody deficiency of different classes. Therefore, it is recommended that these patients evaluate for the humoral immune response. The lack of evaluation of antibody subclasses such as the IgG sub class was subject to the limitations of the present study. 
